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As metal-on-metal arthroplasty becomes more widespread, concerns are being raised about the potential dangers of metal particulate debris. We present the case of a benign psoas mass secondary to the presence of such particles. The mass was excised and the hip resurfacing subsequently revised to a total hip replacement.
Metal-on-metal hip resurfacing is a commonly used option in younger, active patients. However, despite encouraging early results, 1 there is concern about its long-term safety, as high concentrations of metal ions are released into the surrounding tissues, the bloodstream and the lymphatics. 2 Lymphocytic perivascular infiltration may be seen around metal-on-metal joint replacements, more extensive around prostheses with aseptic loosening than in well fixed components. 3 This may be part of a novel, clinically significant and immunologically mediated mode of failure secondary to high concentrations of nanometre-sized metal debris. We describe a patient who developed a benign psoas mass secondary to wear particles from a metal-on-metal resurfacing arthroplasty. Excision of the mass was required and subsequently a revision procedure.
Case report
A 61-year-old woman, with no history of metal hypersensitivity, underwent a resurfacing arthroplasty (Midland Medical Technologies, Birmingham, UK) for osteoarthritis of the right hip. Magnetic resonance imaging (MRI) 14 months earlier had excluded spinal pathology and confirmed arthritis of the hip (Fig. 1a) . She made an unremarkable post-operative recovery and was asymptomatic after six months. However, one month later, she returned with increasing pain in the right hip and buttock. The inflammatory markers, plain radiographs and bone scans were normal and observation was continued.
Two years after the arthroplasty she noticed a mass in the right iliac fossa. Computerised tomography (CT) showed a solid, circumscribed heterogeneous lesion around the femoral neck and proximal femur, involving the psoas tendon and passing into the right hemipelvis at the sacral promontory (Fig. 1b) . The appearances were of a malignant soft-tissue tumour which had not been present on the preoperative MRI scans (Fig. 1a) .
The mass was excised 32 months after the resurfacing procedure. At operation a necrotic mass with some liquefaction was seen within the psoas, extending below the inguinal ligament. Microscopy showed areas of dense fibrous tissue with lymphocytic aggregates, necrotic muscle and undefined necrosis. Mass spectrometry confirmed high concentrations of chromium (122 µ g/g; normal 0.005 to 0.18 µ g/ g) 4 and cobalt (277 µ g/g; normal 0.006 to 0.24 µ g/g) in the excised tissue. 4, 5 The pain persisted and 4.5 years after resurfacing the implant was revised to a ceramic-onceramic total hip replacement. At operation, synovitis was noted and the femoral neck was invaded by dark staining material which could be traced to the psoas tendon. Both acetabular and femoral components were well fixed. Histology of the synovium and the insertion of the psoas tendon showed areas of fibrous tissue with dense infiltration of lymphocytes, giant cells and histiocytes. The resected femoral head was covered by necrotic tissue which included abundant histiocytes containing metal debris; the formation of lymphoid follicles in the adjacent bone marrow was also noted. Laboratory analysis of the retrieved components showed that the rates of linear wear of the acetabular (5.1 µ m/year) and femoral components (1.6 µ m/year) were within normal limits. After the revision the pain resolved.
Discussion
The increased use of metal-on-metal arthroplasty has renewed concern regarding the long-term consequences of exposure to metallic particulate debris. It is suggested that degradation products from orthopaedic implants, in the form of metal-protein complexes, inorganic metal salts and free metal ions, may be associated with adverse responses in local and remote tissues. 6, 7 High concentrations of metal ions have been seen at post-mortem in the lymph nodes and bone marrow of patients with worn metal-on-metal hip replacements. 8 Elevated concentrations of metal in the serum and urine have been demonstrated in patients with metal-on-metal total hip replacements during the life of the implant. 9 It has been suggested that this exposure may promote malignant change in the reticuloendothelial system 2 as malignancies have been associated with cobalt and chromium implants in animal models. 10, 11 As metal-on-metal arthroplasty is used mainly in younger patients such concerns are particularly relevant.
The development of malignant tumours after total joint replacement using metal on polyethylene is rare, with only 26 sarcomas reported between 1984 and 2001. This low incidence compared with number of arthroplasties is quoted as evidence against a causal relationship. 12 The observed variation in the incidence of different forms of cancer in patients with total hip replacements compared with the general population also suggests that factors other than hip replacement play a major role in the aetiology of cancer. 13 The wear particles produced by metal-on-metal bearings are an order of magnitude smaller than those from metal on polyethylene.
14 Therefore, although the volumetric wear of metal-on-metal articulations is less than that of metal on polyethylene, the surface area of the debris is far greater. These nanometer-sized particles appear to stimulate a lymphocytic response involving macrophages laden with metal particles which is not seen after the use of metal-on-polyethylene joints. It is suggested that the early failure of some metal-on-metal articulations may be immunologically mediated, involving lymphocyte activation. 3 Histological specimens taken from our patient at revision arthroplasty showed dense lymphocytic infiltration with areas of necrosis. Although similar findings have been reported in peri-prosthetic tissues containing cobalt/chromium particles, 3, 8 migration to psoas is a new finding. It is recognised that concentrations of cobalt and chromium in the serum increase after successful metal-on-metal hip arthroplasty in asymptomatic patients. 15 However, the highest concentrations in these patients were much lower (cobalt 44 nmol/l, chromium 165 nmol/l) than those in the psoas mass reported here.
To our knowledge, the development of a pelvic mass after metal-on-metal total hip replacement or resurfacing arthroplasty has not so far been reported. An intra-pelvic synovial cyst, secondary to wear particles from a loose, cemented Mckee-Farrar total hip replacement, has been described. 16 The cyst, communicating through a defect in the acetabular floor, was filled with metallic and cement debris. However, it was separate from psoas and there was no muscle necrosis as in our case.
Dissemination of metallic wear particles to distant organs can affect the liver, spleen and lymph nodes via a macrophage-mediated response. In severe cases clinically significant granulomata may form in the liver and spleen, with necrosis in affected lymph nodes. 17 The mass we describe appears to have developed via an alternative immunological mechanism which produces dense lymphocytic aggregations. We propose that the mass arose through the migration of nanometer-sized metallic wear particles along the psoas tendon into muscle resulting in ischaemic necrosis, secondary to lymphocyte-mediated vasculitis.
This case highlights the extent of the possible response to wear particles from metal-on-metal articulations. Although there was no evidence of malignancy, we suggest that the use of such implants should continue to be monitored closely.
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